to 96% (for PS-PO, POL-SO, PO-PKO, RO-SO), in 4 and 2% intervals from 6 to 96% (for 144 SO-PO, RO-PO) and in 4 and 6% intervals from 4 to 94% (for RO-PKO, SO-PKO).
145
However, in order to improve the model performance, the oil admixtures with extreme 146 analogies were not included in the calibration set. The optimal admixture analogies 147 contained between 15:85 of each oil (n=115 samples). Limited ternary admixtures were 148 also created but were not used in the study, as it is uncommon for 3 different species to be 149 used in one product.
150
In the preparation of every admixture, oils from different sources and geographical origin 151 were used in order to capture compositional variability. All oil samples were stored 152 individually in 125 ml amber glass vials in the dark at -18°C with a headspace of <5% to 153 avoid auto-oxidation and photo-oxidation.
155

Spectral Data Acquisition with FTIR and Raman spectroscopy 156
For FTIR, samples were kept at 50°C prior to analysis and immediately placed in the ATR 157 sample area of a Thermo Nicolet iS5 spectrometer (Thermo Fisher Scientific, Dublin, 158 Ireland) equipped with ATR iD5 diamond and DTGS KBr detector. A few drops of oil 159 were used and each spectrum was acquired in the 550 -4000 cm -1 range. admixtures) and use it as the basis for building the calibration models. Recorded spectra of 231 some pure oils (4 palm kernel oils, 5 palm oils, 2 palm stearins, 1 palm olein, 4 rapeseed 232 oils and 4 sunflower oils) can be seen in Figure 2A for FTIR. Substantial differences were 233 observed amongst the six different types of pure oils when all spectra were superimposed,
234
which was an early indication that there was sufficient signal differences between the oils at between the 3 initial new classes (PKO, P and RS) and they accommodate all remaining oil 261 admixture samples ( Figure 2C ). The Raman spectral data (not shown) also support the 6-class argument although the class separation is clearer when using FTIR data. spectroscopically using the prediction set was equally good on FTIR and Raman data (Table   278 2), although, in some cases, Raman achieved marginally higher model parameters Q2 and 279 R2. In terms of prediction power, all 4 combinations produced excellent results when the 280 calibration models were challenged with the prediction set ( unknown oil spectra is loaded, SIMCA calculates the distance-to-model to produce a 304 probability score for every oil sample to belong in each one of the 6 classes. Samples are 305 then divided into 3 groups: of high probability (> 0.1) to belong in the particular class, of 306 medium probability (0.05 to 0.1) and of low probability (< 0.05, not classified) (Figure 3 ).
307
Only the unclassified samples of the latter group were transferred to the second stage due to 308 the uncertainty of the result. A sample may be found to belong to multiple classes. In this Meticulous care was exercised so that the decision system would not a) erroneously classify 311 a sample to a different class (misclassification, false positive), b) does not refer an 312 ambiguous sample to the confirmation stage (false negative or 'miss').
313
Gas chromatography for the analysis of fatty acid methyl esters was chosen as the 314 confirmation technique for its wide applicability, accessibility and accuracy in the results
315
(Aparicio & Aparicio-Ruiz, 2000). Fatty acid criteria based on individual key FA contents 316 were developed to classify the samples in one of the 6 classes. Every class has unique and 317 highly specific classification criteria as seen in Table 3 . These criteria were developed The incorrect sample (palm kernel oil) was erroneously classified in the spectroscopic stage 344 as palm oil (P class) and was considered a 'false positive'.
345
The mathematical formulas that describe method validation metrics as precision, accuracy, 
